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1
SYSTEM AND APPARATUS FOR
CONTROLLING SPEED IN EXCESS SPEED
ENFORCEMENT SECTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based on and claims priority from
Korean Patent Application No. 10-2013-0120533, filed on
Oct. 10, 2013 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a method and an apparatus
for controlling a speed in an over-speed enforcement section,
and more particularly, to controlling a vehicle speed to pre-
vent an excess speed from being generated in an excess speed
enforcement section when an average driving speed of the
vehicle exceeds a speed limit in a section from an enforce-
ment start point to an enforcement termination point.

2. Description of the Prior Art

A smart cruise control (SCC) system is a system that pro-
vides convenience and safety to a driver by adjusting a vehicle
speed to a predetermined speed set by the driver when pre-
ceding vehicles are not present, and adjusting a distance to
maintain a predetermined distance between the vehicles
when the vehicles exist in front.

Since this SCC system does not obtain speed limit infor-
mation and position information of speed enforcement detec-
tor (e.g., camera, etc.) on a road, an excess speed is deter-
mined by the speed enforcement detector when the driver sets
the speed of the vehicle to exceed the speed limit of the road.
In particular, when the driver engages a brake pedal to avoid
detection of an excess speed (e.g., a speed greater than a speed
limit), an operation of the SCC system is released, and thus
the SCC system must be turned back on after passing through
the speed enforcement detector.

Therefore, a method of adjusting the vehicle speed to the
speed limit or less when the speed enforcement detector is
detected on the road has been suggested. However, this
related art is useful in a location enforcement method of
enforcing the excess speed of the vehicle at a specific loca-
tion, but may have decreased utility of a point to point
enforcement method of enforcing when the average driving
speed of the vehicle between two points exceeds the speed
limit.

SUMMARY

Accordingly, the present invention provides a method and
an apparatus for controlling a speed in an excess speed
enforcement section to prevent an excess speed from being
generated in the excess speed enforcement section by adjust-
ing a vehicle speed in the excess speed enforcement section
that enforces when an average driving speed of the vehicle
exceeds a speed limit in a section from an enforcement start
point to an enforcement termination point.

In one aspect of the present invention, an apparatus for
controlling a speed in an excess speed enforcement section
may include a plurality of units executed by a controller. The
plurality of units may include: a navigation inter-working unit
that collects a vehicle speed v, excess speed enforcement
section information, a speed limit v, of the excess speed
enforcement section, and an average driving speed v, in the
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excess speed enforcement section; a target speed calculating
unit that calculates a target speed v, based on the speed limit
v, and the average driving speed v a lower limit speed
calculating unit that calculates a lower limit speed v, based
on the speed limit v,; a target speed determining unit that
determines any one of the target speed v, the lower limit
speed v,,, and the speed limit v, as the final target speed v,
using a relationship between the target speed v,, the lower
limit speed v,,, and the speed limit v;; and a required accel-
eration calculating unit that calculates a required acceleration
a based on the final target speed v,and the speed v, of the
vehicle; wherein the controller adjusts the speed of the
vehicle using the required acceleration a.

In another aspect of the present invention, a method for
controlling a speed in an excess speed enforcement section
may include: collecting, by a controller, a vehicle speed v,
excess speed enforcement section information, a speed limit
v, of the excess speed enforcement section, and an average
driving speed v, in the excess speed enforcement section;
calculating, by the controller, a target speed v, based on the
speed limit v, and the average driving speed v,; calculating,
by the controller, a lower limit speed v,, based on the speed
limit v,; determining, by the controller, any one of the target
speed v,, the lower limit speed v,,,, and the speed limit v, as the
final target speed v, using a relationship between the target
speed v,, the lower limit speed v,,, and the speed limit v;;
calculating, by the controller, a required acceleration a based
on the final target speed vand the speed v,. of the vehicle; and
adjusting, by the controller, the speed of the vehicle using the
required acceleration a.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

FIG. 1 is an exemplary configuration diagram of an appa-
ratus for controlling a speed in an excess speed enforcement
section according to an exemplary embodiment of the present
invention;

FIG. 2 is an exemplary illustrative diagram of the excess
speed enforcement section to which the present invention is
applied according to an exemplary embodiment of the present
invention; and

FIG. 3 is an exemplary flow chart of a method for control-
ling a speed in an over-speed enforcement section according
to another exemplary embodiment of the present invention.

DETAILED DESCRIPTION

It is understood that the term “vehicle” or “vehicular” or
other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, combustion, plug-in hybrid electric
vehicles, hydrogen-powered vehicles and other alternative
fuel vehicles (e.g. fuels derived from resources other than
petroleum).

Although exemplary embodiment is described as using a
plurality of units to perform the exemplary process, it is
understood that the exemplary processes may also be per-
formed by one or plurality of modules. Additionally, it is
understood that the term controller/control unit refers to a
hardware device that includes a memory and a processor. The



US 9,174,535 B2

3

memory is configured to store the modules and the processor
is specifically configured to execute said modules to perform
one or more processes which are described further below.

Furthermore, control logic of the present invention may be
embodied as non-transitory computer readable media on a
computer readable medium containing executable program
instructions executed by a processor, controller/control unit
or the like. Examples of the computer readable mediums
include, but are not limited to, ROM, RAM, compact disc
(CD)-ROMs, magnetic tapes, floppy disks, flash drives, smart
cards and optical data storage devices. The computer readable
recording medium can also be distributed in network coupled
computer systems so that the computer readable media is
stored and executed in a distributed fashion, e.g., by a telemat-
ics server or a Controller Area Network (CAN).

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed items.

Unless specifically stated or obvious from context, as used
herein, the term “about” is understood as within a range of
normal tolerance in the art, for example within 2 standard
deviations of the mean. “About” can be understood as within
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%,
0.05%, or 0.01% of the stated value. Unless otherwise clear
from the context, all numerical values provided herein are
modified by the term “about.”

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

FIG. 1 is an exemplary configuration diagram of an appa-
ratus for controlling a speed in an excess speed enforcement
section according to an exemplary embodiment of the present
invention. As shown in FIG. 1, the apparatus for controlling
the speed in the excess speed enforcement section may
include a plurality of units executed by a controller 60 (e.g., a
speed controller) having a processor and a memory. The
plurality of units may include a navigation inter-working unit
10, a target speed calculating unit 20, a lower limit speed
calculating unit 30, a target speed determining unit 40, and a
required acceleration calculating unit 50.

The navigation inter-working unit 10 may be configured to
inter-works with a navigation system (not shown) mounted
within a vehicle and may be configured to periodically collect
a variety of driving information. For example, the navigation
inter-working unit 10 may be configured to collect informa-
tion regarding an excess speed enforcement section (e.g.,
enforcement start point information and enforcement termi-
nation point information) from the navigation system. In par-
ticular, the excess speed enforcement section is shown in FI1G.
2. In addition, the navigation inter-working unit 10 may be
configured to collect an average driving speed of a vehicle in
the excess speed enforcement section from the navigation
system; information of a speed limit of the excess speed
enforcement section from the navigation system; and vehicle
speed information from the navigation system.

Further, the target speed calculating unit 20 may be con-
figured to calculate a target speed of the vehicle based on a

15

30

40

45

50

55

65

4

variety of information collected by the navigation inter-work-
ing unit 10. In other words, the target speed calculating unit
20 may be configured to calculate a target speed v, of the
vehicle using the following Equation 1.

v =v(vv )Xo Equation 1

wherein, v, is the speed limit of the excess speed enforce-
ment section, v, is the average driving speed of the vehicle in
the excess speed enforcement section, and a is a constant
value as weight.

Since the target speed calculated as described above may
change based on a difference between the speed limit and the
average driving speed, excessive deceleration and accelera-
tion and a vibration phenomenon of deceleration and accel-
eration may be prevented. For reference, the vibration phe-
nomenon of the deceleration and acceleration is a
phenomenon in which the deceleration and acceleration of
the vehicle are repeated based on the difference between the
speed limit and the average driving speed having a positive
(+) value or a negative (-) value, and is generated due to a
response of the average driving speed is late.

The lower limit speed calculating unit 30 may be config-
ured to calculate a lower limit speed of the vehicle based on a
variety of information collected by the navigation inter-work-
ing unit 10. In other words, the lower limit speed calculating
unit 30 may be configured to calculate a lower limit speed v,
of the vehicle using the following Equation 2.

Vo =VXp Equation 2

wherein 3 is a constant value as weight.

In general, since the average driving speed of the vehicle
has characteristic in that even though the speed of the vehicle
decreases, an effect thereof is not immediately reflected,
when the speed of the vehicle is continuously decreased until
the average driving speed becomes the speed limit, it may
cause the vehicle to be stopped. To prevent the above-men-
tioned excessive deceleration from being generated, the lower
limit speed v,, may be set to prevent the vehicle speed from
decreasing to a predetermined value or less.

Furthermore, the target speed determining unit 40 may be
configured to determine one of the target speed V, calculated
by the target speed calculating unit 20, the lower limit speed
v,, calculated by the lower limit speed calculating unit 30, and
the speed limit v, collected by the navigation inter-working
unit 10, as a final target speed v, In other words, when the
target speed v, is less than the lower limit speed v, (v,<v,,),
the target speed determining unit 40 may be configured to
determine the lower limit speed v,, as the final target speed v,.
In addition, when the target speed v, is equal to or greater than
the lower limit speed v, (v,2v,,), the target speed determining
unit 40 may be configured to determine the final target speed
v, using a relationship between the target speed v, and the
speed limit v,. In other words, when the target speed v, is equal
to or greater than the speed limit v,, the target speed deter-
mining unit 40 may be configured to determine the speed limit
v, as the final target speed v . As aresult, when the target speed
v, is equal to or greater than the lower limit speed v,, and is
equal to or greater than the speed limit v,, the target speed
determining unit 40 may be configured to determine the speed
limit v, as the final target speed v, When the target speed v, is
equal to or greater than the lower limit speed v, and is less
than the speed limit v,, the target speed determining unit 40
may be configured to determine the target speed v, as the final
target speed v,

Furthermore, the required acceleration calculating unit 50
may be configured to calculate a required acceleration based
on the final target speed v, determined by the target speed



US 9,174,535 B2

5

determining unit 40. In other words, the required acceleration
calculating unit 50 may be configured to calculate a required
acceleration a using the following Equation 3.

a=(vrv,)xe Equation 3

wherein v, is the vehicle speed and € is a constant value as
weight.

The speed controller 60 may be configured to adjust the
vehicle speed using the calculated required acceleration. In
other words, the speed controller 60 may be configured to
adjust the vehicle speed using the required acceleration cal-
culated periodically. The speed controller 60 may be imple-
mented as a separate configuration as in the exemplary
embodiment of the present invention, but may be imple-
mented by assigning a function thereof to the SCC system.

In particular, when the function of the speed controller 60
is assigned to the SCC system, as shown in FIG. 2, the speed
limit (e.g., about 100 KPH) in the excess speed enforcement
section may be displayed to the driver before the vehicle
arrives at the enforcement start point, the vehicle speed may
be adjusted in the excess speed enforcement section based on
the required acceleration described above, and when the
vehicle exits from the excess speed enforcement section, the
vehicle speed may be to a speed (e.g., about 120 KPH) preset
in the SCC system.

FIG. 3 is an exemplary flow chart of a method for control-
ling a speed in an over-speed enforcement section according
to another exemplary embodiment of the present invention.
The navigation inter-working unit 10 may be configured to
collect the vehicle speed v, the excess speed enforcement
section information, the speed limit v, of the excess speed
enforcement section, and the average driving speed v, in the
excess speed enforcement section (301).

The target speed calculating unit 20 may be configured to
calculate the target speed v, based on the speed limit v, and the
average driving speed v, (302). In addition, the lower limit
speed calculating unit 30 may be configured to calculate the
lower limit speed v,, based on the speed limit v, (303). The
target speed determining unit 40 may be configured to deter-
mine any one of a group consisting of the target speed v,, the
lower limit speed v,,,, and the speed limit v, as the final target
speed v using the relationship between the target speed v, the
lower limit speed v,,, and the speed limit v, (304). The
required acceleration calculating unit 50 may be configured
to calculate the required acceleration a based on the final
target speed v, and the vehicle speed v. (305). The speed
controller 60 may be configured to adjust the vehicle speed
using the required acceleration a (306).

According to the exemplary embodiment of the present
invention, the excess speed may be prevented from being
generated in the excess speed enforcement section by adjust-
ing the speed of the vehicle in the excess speed enforcement
section thus enforcing a situation where the average driving
speed of the vehicle exceeds the speed limit in the section
from the enforcement start point to the enforcement termina-
tion point. In addition, according to the exemplary embodi-
ment of the present invention, even when the accelerator
pedal is engaged for a predetermined time, the speed of the
vehicle may be maintained within the speed limit when the
vehicle passes through the excess speed enforcement section.

The spirit of the present invention has been merely exem-
plified. It will be appreciated by those skilled in the art that
various modifications and alterations can be made without
departing from the essential characteristics of the present
invention. Accordingly, the exemplary embodiments dis-
closed in the present invention and the accompanying draw-
ings are used not to limit but to describe the spirit of the
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6

present invention. The scope of the present invention is not
limited only to the exemplary embodiments and the accom-
panying drawings. The protection scope of the present inven-
tion must be analyzed by the accompanying claims and it
should be analyzed that all spirit within a scope equivalent
thereto are included in the accompanying claims of the
present invention.

What is claimed is:
1. An apparatus for controlling a speed in an excess speed
enforcement section, the apparatus comprising:
a memory configured to store program instructions; and
aprocessor configured to execute the program instructions,
the program instructions when executed configured to:
collect a vehicle speed, excess speed enforcement sec-
tion information, a speed limit of the excess speed
enforcement section, and an average driving speed in
the excess speed enforcement section;
calculate a target speed based on the speed limit and the
average driving speed;
calculate a lower limit speed based on the speed limit
determine one of the target speed, the lower limit speed,
and the speed limit as the final target speed using a
relationship between the target speed v,, the lower
limit speed v,,, and the speed limit v
calculate a required acceleration based on the final target
speed and the vehicle speed; and
adjust the vehicle speed using the required acceleration,
wherein the target speed of the vehicle is calculated using
the following Equation 1

V,=v(vev xa Equation 1

wherein a represents a first constant, v, is the speed limit,
v, is the average driving speed, and v, is the target
speed.
2. The apparatus according to claim 1, wherein the lower
limit speed of the vehicle is calculated using the following
Equation 2

v, =Vixp Equation 2

wherein f is a second constant, v, is the speed limit, and v,

is the lower limit speed.

3. The apparatus according to claim 1, wherein when the
target speed is less than the lower limit speed, the lower limit
speed is determined to be the final target speed.

4. The apparatus according to claim 1, wherein when the
target speed is equal to or greater than the lower limit speed
and is equal to or greater than the speed limit, the speed limit
is determined to be the final target speed.

5. The apparatus according to claim 1, wherein when the
target speed is equal to or greater than the lower limit speed
and is less than the speed limit, the target speed is determined
to be the final target speed.

6. The apparatus according to claim 1, wherein the required
acceleration is calculated using the following Equation 3

a=(vrv,)xe Equation 3

wherein € is a third constant, a is the acceleration, v,is the
final target speed, and v, is the vehicle speed.

7. A method for controlling a speed in an excess speed

enforcement section, the method comprising:

collecting, by a controller, a vehicle speed, excess speed
enforcement section information, a speed limit of the
excess speed enforcement section, and an average driv-
ing speed in the excess speed enforcement section;

calculating, by the controller, a target speed based on the
speed limit and the average driving speed;
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calculating, by the controller, a lower limit speed based on
the speed limit;

determining, by the controller, one of the target speed, the
lower limit speed, and the speed limit as the final target
speed using a relationship between the target speed, the
lower limit speed, and the speed limit;

calculating, by the controller, a required acceleration based
on the final target speed and the vehicle speed; and

adjusting, by the controller, the vehicle speed using the
required acceleration,

wherein the target speed of the vehicle is calculated using
the following Equation 1

Vo =vHv-v )X a Equation 1

wherein a represents a first constant, v, is the speed limit,
v, is the average driving speed, and v, is the target
speed.
8. The method according to claim 7, wherein the lower
limit speed of the vehicle is calculated using the following
Equation 2

Vi =V;AP Equation 2

wherein f is a second constant, v, is the speed limit, and v,,,
is the lower limit speed.

9. The method according to claim 7, further comprising:

when the target speed is less than the lower limit speed,
determining, by the controller, the lower limit speed as
the final target speed;

when the target speed is equal to or greater than the lower
limit speed and is equal to or greater than the speed limit,
determining, by the controller, the speed limit as the final
target speed; and

when the target speed is equal to or greater than the lower
limit speed and is less than the speed limit, determining,
by the controller, the target speed as the final target
speed.

10. The method according to claim 7, wherein the required

acceleration is calculated using the following Equation 3

a=(vv,)xe Equation 3

wherein € is a third constant, a is the acceleration, v,is the
final target speed, and v, is the vehicle speed.
11. A non-transitory computer readable medium contain-
ing program instructions executed by a controller, the com-
puter readable medium comprising:
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program instructions that collect a vehicle speed, excess
speed enforcement section information, a speed limit of
the excess speed enforcement section, and an average
driving speed in the excess speed enforcement section;

program instructions that calculate a target speed based on
the speed limit and the average driving speed;

program instructions that calculate a lower limit speed
based on the speed limit;

program instructions that determine one of the target
speed, the lower limit speed, and the speed limit as the
final target speed using a relationship between the target
speed, the lower limit speed, and the speed limit;

program instructions that calculate a required acceleration
based on the final target speed and the vehicle speed; and

program instructions that adjust the vehicle speed using the
required acceleration,

wherein the target speed of the vehicle is calculated using
the following Equation 1

V,=v(vev xa Equation 1

wherein a represents a first constant, v, is the speed limit,
v, is the average driving speed, and v, is the target
speed.
12. The non-transitory computer readable medium of claim
11, wherein the lower limit speed of the vehicle is calculated
using the following Equation 2

Vo =VXp Equation 2

wherein f} is a second constant, v, is the speed limit, and v,,

is the lower limit speed.

13. The non-transitory computer readable medium of claim
11, wherein when the target speed is less than the lower limit
speed, the lower limit speed is determined to be the final target
speed.

14. The non-transitory computer readable medium of claim
11, wherein when the target speed is equal to or greater than
the lower limit speed and is equal to or greater than the speed
limit, the speed limit is determined to be the final target speed.

15. The non-transitory computer readable medium of claim
11, wherein the required acceleration is calculated using the
following Equation 3

a=(vv,)xe Equation 3

wherein € is a third constant, a is the acceleration, v,is the
final target speed, and v, is the vehicle speed.
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